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Ta,0 5 S2°»-°J SOISS SI?!" AiS tfsh Sgll- Ta.A #2^21 3§»M Slti" US lx|E| §§M §U 
» SEItf (process chafrber) LHCH1 AJ SI AIS( in-situ)M t!^ ^ 2!£ fiTEfll £a"|-°J SH A| Ei 2] SI2 » 
EOil Sh^KM 7HAI*JO. B ^"S Oil CLrg 5HSHAIE1 SfflMAIS STEall 7IS^CHI ffr^ 2^g a^tl" 
Q. 27I *W £R WW TaJQs^g SgtMIh fe^SOil £9! BJ'S 3 AUxl^T ^ ?1U Ktf Ifg»W 

2|*KM i^Ej^ ±£1101738 ?H|*f »a£ LHOflAI #71 TaASfg 2£ BW7ISKHIAI TaA2f IS 
M SE 0ISI-2J OiMSSIOI 291 TabQ^g SCHS^Ch #71 SEIg LH CHI A1 #7! 0\ yg B7II2I- 

°JAI^S #71 TatOsSIl TaASJ BgS|. 0|a^ gxlEISKH 27! TaJV^g g§2rAI2]Q. 

TaA S2^ S#g SltJ- SCHU B3I a SSSt 971 S 4»r= QD SiCHAI EI*M S^J £0|g £loh71 
U xlEI£ LH2j gfqs £SSr£ »B©S 3|0|Ir|2] SEM d^sKHI ^SAISQ. 



E IS B gfgo, u^x.^ ^Al Oil Oil [&B PHHAIE1 3B5 £H0| Al-gH 4= 2J= 7F± »£l 9X|S| :?g 
g 1H^2.£. UEK2 59*9£(fllHfflSia)0ICr. 

E 2= B V3H [Cj-E ?iIHAIEi SI 2 »SHAI ToA^S] 7^2 Ojy gg Qj 2g g^jEI SgQIIAI 
9J0IIH SE a^g UEFyj £3 01 Q. 

E 3£ B CHI Cr>M 3HIHAIE1 BI2 g^OII ^gEI~ EI^M 22J ^Ol StKH CLfE SJI0IIH2J SE a 
ifM UEFa HEHiOICK 

E 4^ B ttSOfl CCfS 3H EH A| EH M2. ^SOil ^SEI^ T^EI^ LH2J gsHHI [ChE MOII&SI ^E a 
E 5a LHAI E 9S B ^S^J HUT*!^ ^Al Oil Oil CCfS ^iiUAlEi SI 5 gge^l Sltt 9E3ES0I 

E 6a a E 6b^ B ITSSj g^AIOUQil CCfe ^gOil CO-EI- EI5^ £I2J SOI BthS Ol^ol-Oj Ta^sm 

^s i+» oiyi a us g^Eisfe s-gg ^swi ^itr esm^ai, ^ eihm 32j ^ a 

^EH3 UEHH^ ES0IQ. 

E 7S B i?g2J ^^AIDIIOil CO-M »aOI| CCl-EI- X1E\£ LHSJ £r«2| ^tj-g 0\gf>[Q\ TaA^g TclB 

» oiysj a us s^iEiofe ggoPi ?it»- esoick 

E 8S B ^SOil COS »gOfl SI5S ^EHAIEi^i 2713 mgM SEH^J g^BOfl 2JnW SI5S! 
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ihaieisi- Liciy! hehsoiq. 

12: «EI4'. 14: W ^gifl, 31: ±£001X1, 75: EI=M S, 

100: gjESI 715. 110: 2^. 112: £EI5 §3^, 

120: TaA^, 120a: TaA SS^r, 124: 2.B 39171, 

126: 3SI7I 7h£. 130: 2^. 

»MS S3 

5 ShESI NISEI 4a>2J 54SHAIE1 fl|£ g^Ofl HS* TaA 83^1 £?tfr= Till 

AIE12J ^ g0) | ^ q 

1 ?Pm|E( Qi » bit) 0|&~| xMICH USE ORAMg 7HHAI02) S2^£SA1 J2°211 7 r XISA| 4'§ 
gOlt^ Ta^OU CH^ g:? 7H ^0I Ol^CiXIH 2iQ. Ta,0,°m ±Sg2WI?l7l 9ISF0I^ LHSS 

im s yam iJXJULsiaafjiasss s aimjsRS - * 

§o"PI ID SOI Ta,O.S? LHOfl C E5r 1°J M£10l «0|A| V£ 2£2| 3S7h SQ. E*h ge> * 

21 TaA^= b|§^ (amorphous) gEHOIAI 5flO| LU»7| IIHSOII 2f?7|- OH S 301, i+i»2| 1^ 
S3 01 SfSKN 2±7I- 1SEI7I iD. 

TaASfOilAISJ 2=1 SOI 12 5f§ i3i ^AI?I7I *|SKN. TaAS« «S£r $ 7HS 

§££AI 2± B 9|7|oia| 2S gflEJg ?J3KH TaJO^g S3fflAI?|I2 Ta-Q^f LH2) M^ggS JOS* 
Q. 

XiS £*» oiy ggoii sj*f TaASJSJ 301 SS a E= UV-0.g Olgsra «fQ. 01 UH2| 301! 

ouphjss Q12I- sro. ^. 0.71- uv°j iArai °moi oba- sana oe seian, opiai ^eis 

2± BSW7I- TaASJ LHS SJ^KH Ta£J 93=1 Stt *|x|01| BttSD. UV-Q, Oiy §gg u= 5§ 
SEOIAI 0. Oil 21*1- S01K S2fe SfOOTH, gg E2KHI 2|*l- #011101 2*5 HQ. 0, E= 

UV-aO0 21*f XI 5 £® Oiy SSS Ta.-O.^g iHgSrS 5HSH AIEHCHI Ai ?|^ 3= |g§ 7H2AI?| 
ilAf SOIHg, SiSt!- a?l2J SE0IIA1 501 HH^ShQh 3EI2. TabO^ Igsl^ 

?20'c *5MA| OI^CHAIS ^373 °iQ. COStM. TaA^2J IgSrM S*|EI gg^ 

720-c Ol^oj £Eoui tjg|~ 2101 Hhg-^ISO. 

UV-a<W SlVOjy S§1 TabOei §gSF OI^MAI tJSrS TftCej-jU 9^ 3^2r°J AFOIOII 3f 
*HWA| tJ*H75|Ot ohCM, Ta.-Q^Sj gg^g US gSEI Ta-0,21 IgSF SS OI^OflAI *J*H 

El SSg fJS^I 9ISH31S 4^1 SIE12J S£g TaA 3 ^ AIS ^ 0)y ggo) gg a £ , §3 
500-c 0ISF2J SES SXIti" W. lecO<Pi°i US fl^BIS ?l§Kfl 720*c 0|^2S #SAI?|0t *Cf. Oil 

7Wm ^ S2| AIZJ-OI □ gat}- BSOI SiCK 

□Oil COEK §£H2J 7|g(«AI= TajQ,e, v 2J 73 S mi 01 y SgS 751 fj" £|E1! JJ8«J- OHS^I ^dl 

J| A J ^I2,^|^|ga gS 5§S fflU^ (furnace) «EH°1 ^E21 Stilfi OlgSIOI BEl 

= SE gg 3! S£ SrS- AIZ^HI 2,^o TaA^SJ 2? gfl£| 5S0HSJ- # 4AI2J- 0|^0| iSEI 
01 gg ^&( thermal budget)OI 3Ha1J1. §§01 ^SW S & OhLIEI (throughput) &SMAIE m 



s3oi ofmj&tdn? Jt&m 
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ggoj a^o gaj ^| S QflA12J SlgSEXr Sfe 2E£, TaA^2| f?01Sw 9Kt fig ai- 

1012 *f4rAIU 



iLPL^ .=.§.3 Igtl-M 9ISJ- US 3*13 9-781 9£trSr01 5HIIHAIE1 «g S§0flA|2| 

^ 7UBAIE12I as ggg H3«t5 301 D. 



Oh 



#71 if3Sr7| 9ISKM, S gfSOfl CDS 5HIHAIE1 flli »«|OI/dc &Sfl 7194011 3 = 

SS£!tr. 471 2^ ^-1 Oil Tft.-0.etS S4110. 49011 471 SJES1 71 SS JHxIIi- ^ 2iJ2 7H* h _ 
IJNM 2|5KH S£ S9IEI5 ±HI0IAI3 ^Hl*! X&* LH0AA1 47 1 T«dm 25 S517ISKHIAI TaA 

21 asa- se oisra ses otusftrOi &y\ t«ar* vm9t*o. 47i *ia£ lnnai 47i oiyn 

97Q2r SJAI^S 471 TaA°IS Tsl-OSI l§5r SE 014^21 SE£ flSISIfttOI 4"7I TaA^g ggtrAI 

471 m*£ 471 #019 97fli*E1 #71 3§£f 971 JW TaASI a 3 at £E 0I42J 2£| ° 
AISJQ. 

Pril^S C&S ?J MAI El MS. gfgOIIAtS 471 ^EUOIAI 9INAJ 4£ E= sP^gogfl 471 
ttEd 71S31 471 iEOOWaSI Ar0|2| 71EI3 4= §S42| EIEM SOI gxfEfoi Se 

If °'f*^ c P , 2!^' #°1i! = 4>7I WSJt 71501 491 ±BI0IATSi*E1 i§ 71 El OR SI 
S.m 471 El-M SOI 471 ±EI0IXI£*E1 £3 £01 ES 4s S! 4EH0U1 431 a§St 35 

= #71 ^Eijl 7ISOI 4-71 S3 01 A] 21- SShS^ a^, E|5M so , a, 7 | iaow o |£ geax , §2 

£21 5^ L B?a ^ ° 71 9711011 AISQ Q 2T» S& IS St 9711 Oil AI 21- 2fS?SHHIA| 

471 #01H 9711 = a E£ UV-Q, S?I7ISHHIAI flSUl. 471 S3& 9711= N.-0, Mr, Ar EE— He2| 
SSI7ISHHIA1 tStTCK 

471 30\m 97A0IIAIS 471 7IS2| £E7 r 65CTc 0|»£ SXIEIEaJ 5171 flSKN 471 ±Q|0|A| 

47| EI5M SEJ ^Olg 5g¥ 4= 2iQ. 

SSgSIQlSBIIW 31 Eg AI El SI 5 &SMA1^ 471 ^CHD 9711 SU 97)1 M 2|2f 471 Sj- 

if-f'.^Lf^J S-^a 71921 £S7t 65D-C OlShS SAIEIE^ o| S(0 , fl 
Els LH2| SiCf. 

5 S3 Oil 2)519. TarOr *g§ ?|*t- SCHU 9711 S ggih 9711 g tiSf^ Q SiCHAi EI=M S 

21 SOU 5SSI-7IU X1EI4' LH2J 2§3l~ SS££ SI 01 21 2| i!^SF7fl ffgAIS 4= °> 

Q. TaA^2| 735 tffh 01 y S§ S $^2| 2? gj^EI xlEI^ LHOflAI SJAI^S 

S«9fHg. ?UHAIH2| §4 §§01 9£SW 32, Ta,0« SSSf S4 SgOIIAI gg 

^S(thermal budget)§ *J7cl§t71l 4= St& «S 4= SiQ. 

QSM. S 1"S2J aUfSjtt AI0I0I OISKII S91 S-iSKJI 4A1I3I 

i+Sf5KTa-0,5f)01l CH^ d+i S?I7|(HIA12) 2* g^EI §S^, 3 201*1^ 471 Ta^ 

21 mmm °it>m TaASfSI i!£l4S »a§HI **4>Aig 4 S(2Hg, i45|2g 71*|0"t ^ 

= SgOID. 

S SfSOl IQB 9\MA\E\ MS. %M<iiM= §1^ 2^ 9101 ItJO&m §^*t- 25 g^|7l5KHIA1 Ta.^ 
atSI 2i 1SI S5SI-7I $|*i- 73S d+SI- §§ a TaA5f2| 3§ag 2g IflEI §§m Ttf^ 

o^S,. SIE1 . g ™f. S >= §42| 0HS4 SdlM AFgSfOI *JU2J » El (process chamber) LH01IAI 
£JAIS(in-situ)S ^S^J-Q. 

E IS S ^'AlOffOfl CCrl 71 MAI El 315 ggOUAl TaASfg d>S1 Oiy S US gSIEISrfe Dl AH 

PIS2J ?[± XI El §x|2| 01IAIt.r 3010. E 1011 A1S mS Ei ±M 

44 dAK Tokyo Electron limited) J1g2J CVD gU|0|| SfJ-g ^?4S £f£S(01 EAI*?- 3J0IQ-. 

E [MM, x1EI^(process chamber)(12)2| 4^011^ i§2| x|EI 7r4:g 4"7I X|EI^(12) LHQil SSSI-71 

a : jqiltl (, IS l i,S''P§fl' ,BB2)01 S4iB01 B3 S«(23)M 2ISI 7ta&(K) IKW3 iS 
— ' i_ <= tt A| A| s -T- j^Cr. 

_ T , ,^ - - r.^. «^„, . stance heating body ) (14)7h ^xlEIDl 3!Q, ^| 7?| 
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3Sfl(tt d <»)(15a, 15b)0l S^EIOl Oil 332(15a, 15b)g #71 SaS(12) 2|^2| 

SS!^(25)(HI S^EIOi HQ. #71 Rtt WSa(14)01£ SE ^a?iM(therniocouple)(16)OI 31 

EICH SI!. #71 AIS?1S(16)S ji^oj s E fl|Ol^(62)0il S^EICH SICK 

#71 XISItf(12)2| 21^011 = #71 M0I±(13) LH¥£ §SS 7 r ±l SSftPI SI** §1T# 7|-± 
BS»(43)jIh #71 HQ|£(13) LH^S^EI SS# 7^M W7|A|?|7| 7te UH7I£K44)0I g 

xlEICH 2D. #71 7h± B35K43)2fi»H B3EI^ §11*2 7 r ^01l 2J«KM #71 M0|£(13) LH 

7h± S*I7IS 1 * SE^ ^#EI01 2D. 

#71 ?il 01 £(13)21 #^ SI #3(32) LH CHI ^ #71 #¥ 3SSI(32)2| #3££^Ei 2*V*tiE« 
#(73)01 ^SEIOf (ring) S#2J EIEM SEj]0|E (74)011 2§EICH 2J= 2?H2j E|£M 2(75)0! 

±0101*1 (31 )S^E1 #£ E^ fttmi * SJE5 #71 §(73) LH CHI *SKKI(JHBe&)3 £fSE|CH 
2JQ. #71 a = M MM0IM(74)= EI=S *(76)» >fttOI 63 71^(77)011 31 El 01 SiQ. 

£ 12J »Blfl(12)ai- 8TS 3£ DHS^I «UW OlSfttOL #71 «E|^(12) LH Oil Al TaAHfoj 

329 S#sf€1 ^CHUol-71 7c|£ &.»■» 53 2t TaA°|2J B32H> ?|*j- ]]£ StJEI §§M 

oiAI^(in-situ)^ tS§h= 01 2iCHAi> #71 5S# a 30jg g g « Ta-OA^ ggSf gE 01 

sun At stsmn, «2i us s^ia s§, ^ a 3 a- ?ioiiH2i §eb #ehchi ai q,# ma 

7h£M AhSfttOI «t»Ch 

£ 25 TaASMDI «#S 9410151011 CHS KM B »32| gJ^Ofl [0-3- #71 » El £1(1 2) LH CHI Ai #71 Ta,Q^2J 

noun §§ s #71 Tar0s^2j ssai ?iti- ns mnm s§§ &ai^^ a 

2JCHA1, #71 £141 (12) LH Oil Ad 2j HHra*J §10 1 El £E BSW UEftS ESOIQh 

^, 7|£2J 7^ 7rS*i UIE12J SE asl- ^E7f- 3S 33^01 #7| fit* SgXll(14)2J g£g « 
»A|?|5I ^Itf A|^ UH3SI-7I $mO\, ^71 7^^ BT8 9(14)3 ^71 ToA5|2| lgt^7h 

7fey S£, W§ MS 750XS fiSSKB 3CH^ ^73A|7IH, ^71 »EI6I(12) LH'HAI SH0IQI2I ^£1 
^71 T^IS ^il- SSAIOil^ TaA°'2j l§a 2£ OloS SXlSHItfl- 73S ^tl- ^§01 m\ = 

SEJJ^I d^o 1-711 ^SA|=qO^ 

B .W30I [Q-l ^OlIAi^ ^71 »Stf(12) LH CHlAi 9J|Olitl24 d^o 1-711 ^SA|7I7I 9|«KM ^7! 

EI=M S(75)2J ^OIM 2Sofe ^71 x-|EI^(12) LH2J Sf^g BSA|?|£ &**W Olgt^CK 

= 7^1 «^0H 21ti- ^IOIIH2J 2£ S§ ?^2W »3oh7l ?IShOI, ^-71 73*»- iT§*li(14)2J g£ 
= ^§5^711 °X|A|?j ^EHOIIAI, ^71 El = e S(75)2J ^01 S ^71 *iatf(12) LH011Ai2J £T» w 

shm coa a oi m si «5H ^ «gsi-2Q. n mztw ^ e 3 si e 4chi uekhsq. 

E 3g EI=M S2| ^01 StKH [D-g $11012121 S£ tgtH LfBtf HfflHOIQI-. E 32J gHhM ^71 ^1 
»KM, 4 h 7l «atf(12) LH¥s 1 ^E|M2(mTorr)2J ^XlShU, ^71 79V WBfll(14)Si 2£i 

750*c^ SAI^hSAI, ^71 EI^M S(75)M ^71 ^EIIOIXI (31 )^^Ei ^ 0 mm, 1 mm, 2 mm §» 3 mm °} 
5 »dAia ^EHOilAI ^71 E|£M S(75)^S ?410liHM X|XISfSSJ«, ?JI0IItl7h &?\ ±li\Om (31 
Ei ^ ^71 ^ 71 El Si-g 01 3 El E^ $[H. 3 [I|2| ^2j-2| $110 1 It! 2^1 ^§S|-SQ. E 32J §21- 
WIAjS, EIEE 3(75)21 ^Oj^j. i mm [ffl UiQ 94I0ISI21 ^E^ ^ 5X ^0^1^ LI- 

E 4^ nE\g LH2J SsKHI CCfS ?410li92i ^E BSFS LhE^tf 3EH^0IQ. E 42j 271 ?! 

^71 W» MM (U)2| 750'c^ ^XISSAI, 3I0IIH7F #71 S110IIH X|XI3(31)^ Sti" # 

EH CHI Al #7! «ag(12) LH2J SWS 1.0 MM(Torr)^E1 30.0 §5jj^| ^5FA|7l3Ai SflO|IE|21 SEM 
^Su^D. E 421 gns^EL *ia^ LH21 °^OI ^OH4^^ ?-llOlffl21 ^E7F ^TOI-AI^ 2S BT 4= 
SID. 

E 3 91 E 421 ll^^Ei, »3fl LHHAI 73V ITB1ISI SE^ ^SuhTH SXIAIEJ ttSOIAI, El EM 
S3 ^OIP 2g^hS E^ aEI^' LH2| °T^# 5^31-^ ^# 01^1-01 #71 a1EI£ LH CHI Al SI! 01 
B3 SE1 ^ SiCfe 2# »aoraa. 

E 5a LHAI E 5fS B UBWO SAIMIOH CCfE 5H1AIE1 »I5 SfBi ^S^h7| ^I3h01 ^Ai 

(HI C&EI- EAItU- B3EM01Q. 

E 5aM &2§|-3, ui-SExil 7ie(100)#CHI (HIM M3 E1S MEI^EI5^^ 01^01X1^ §W 2^(110)1 

E Ebg &^|-3, #71 ol-¥ S^(110)0l S^S l2hM#01IA1 ir^S Si i3M RTN(Rapid Thermal 
Nitridation)£S *f 15 ~ 20 A ^JUI^ aa^KH ^a^ §^(112)s ^#tiCK 

E 5c LH A! E 5e^ TaA ^22|(120a)# ^#§F~ 2FSM SSSI-71 ^l*T B3EM0IO. 

^x-ll^^M ^Sol-3, E 5c(HIAiE|- »0| #71 ^EIS I! 5*^(1 12) 9-1 CHI TaASf(120)g SS^CK 

H W, E SdQil LFEFtf HhSh &0| 0||g 13 0, E^ UV-a2F E^ B?I7I (124)oHHl Al *|£ dtf CH 
y SSOII 2|*KM #71 TaAS»-(120m TaA3 SSsf SE 0I5F3 ^E^ OiyD5h01 #71 ToA^(120) 
LH3 ill SSt^S^I, #71 TaA^(120)# ^CHUtHlK #71 73^ tttb 01 y g§H ^ 

nit ^mmm Atmtm ^ hem lhoiiai wknsd. 

01 SSM 9I9KH E 1011 EAItt UKU- ^ £U\m OIS^ ^ 2iQ. 0171 Al, #71 7^1^ ^ h S^(14)3 S 
E~ Ta,0s3 SStl- 2E 0|#, OHM S3 750-cS SXItf #EH01IAI E 6aD|| EA|*j- bhEf &0| #71 a 
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— — 5(75)» 271 ±E1IO|X|(31)M^Ei ±g 71EI(d), WIS MS 2 ram tf$A|?|AI 271 &£» 
715(100)01 271 ^901X1(31 )39Ei 2 mm 0|3?S «H5 271 E| = e 3(75) ?|Ofl XIXIEIE^ 3 
S2h 271 0131! TIEIM 2ISKM 271 B!£H 715(100)21 S£7|- 291 WSfll( 14)21 £g SEW 
XI 2£EI^ 501 2J*0EIOt, 271 ffl-Ea 7I5(100)2J 2£f TaA2J S§a SE 01^2! 650'c 0|5h2j 

SE5 S XI All 4= 2JD. 01 W, 291 EI£M 5(75)2] S0IM 271 B!£X«0 715(100)2] SE 

■ ^mo\ 4 SACK 2-71 E|*M 5(75)# 2£A|gJ 2EH01IAI 271 fflfflB 715(100)2] gE^f oh 

gifEl^ §21- E~ #011 aS 271 a1EI£(12) LH CHI SgmOl 271 XIS CHy Sgg tS 

CM7IAL 271 «a £(12)21 2T^S 300 £2 ows SXlSfe 2101 HI-e^HIh 271 XIS tf» CHy g 
gS 2f 30£ ~ 5g, HHTS!§h>||S ^ c 2^ tSSJD. 

E 5d2] XIS Aj.f|. oi y EMOOAL 271 B!£ffl 715(100)2] SEM in^og £§^71 flSKM 2 
71 E| = e Sram E 6a0il EAIti" HhEf STOI 2£A|g] 2EH01IA1 271 SEIS(12) LH2] Qi^ W 

^£ 21E 7^thD. 

0ICHA1, E 5e0il UEFtf HKI- SOL 271 »E14S(12) LHOflAi 2-71 XIS Oiy Sm\ °!AI^S 271 
Tab0s°KI20)l TaJ}s2] 832} SE 0122] SES SxlEimOl 291 TaASK120)g SgtWSAI £J§^ 
TaA S3^(120a)g 01 (ID , 271 SSai(14)S| SE= 0101 Ta&2J ggg- SE 0 I22] 

SE, OIIS IS 750*CS SXIEICH 2J£°£, 271 El^e 5(75)M E 6b0il EAIt!" Um SS £1x13 LH 
EI 71° i- 51-3 271 715(100)2] SE1 TaA9 3S» SE 012^3 4= 24Q. 

CO-EM , 271 XIS Aha- oiy £g0| ^SEIS 271 EI^e 5(75)# LHE1A1 271 Bffifl 715(100)21- 2 
71 ±E0OI XI (31)71- tJ-SSfl 271 BJEfll 715(100)2] SEM 271 X1t> h S3ai(14)2| £g SE 

2! Ta,0^ i§a ?E 01223 SSCK ^, E 5e2J US gflEI E 6b01l EAIt!" HhEh SOI 2 

71 &£fl| 715(100)21- 271 ^EilOIXI (31 )7|- A13 2EH01IAI tt&Q. 271 »£H 715(100) 

2] SE7I- T8bQs2] ggtl- ^EHI-XI ^SEI^ E^ *0il 271 a»"Eai 715(100)2011 S?I7I 

7^(126), Ml IS Or, K:0, Ar, He MM £S^SAI 271 «xHEI ggf SfJ-Q. 271 US 
^x^EI Sgg ot 30^ ^5^, Hhg-^CT^ °«= 2g §S tStl-Cf. 01 IB. 271 a1EI£(12) LH2| 
300^2 oi^ s °X|uh^ 501 bhg-^jSHIK 

OI7IA1, 271 T^S ^51- CHy Sg S US IaIEI SgOilAl 271 ^E^l 715(100)2] 

zmo\, 2-71 t^s ^ti- oiy £gAi2i 2-71 ^s §*iei sgAi2j s-qacha 

271 TaA^ 73^ Oiy ^g SI US Sx-lEI Sgg SAI^S *S§F7I Qg ^SSA1, E 
5d2J gg a E 5e2] ggM 27I x1EI^(12) LH Oil Ai SAI^S S^^^S StttTKI, 291 EIHM 
S(75)M 2^ ^ e^-AI5?l= 0l§5hXI 271 a1EI£(12) LH2] ST^M ^tFAI?l~ ^Si 01 

B'U ^E SICK 

E 7S gr^S] Sthg 0I§5|-S ^1 £SoK?l ES0IQ. E 7# S^l-S, E 6bM EA|^ um 
SOI 271 SJ-Ex-il 715(100)21- 271 ±Eil 01X1(31 )7\ A1S S$H2iS 2EHMA1, 271 &sa(14)2| S 
E^ Ta^aa ggtl- SE 0I2HS SXIAI7IH, 271 7jE|^(12) LH2] 73S ifS- BTIIWIAI^ 3 

£2 OloK U^SWIS 2£2 0|oh2] y§ flu ^(PO^^ °X|5|-SA1 291 S*I7I(124) ttWM 

^s ^th oiy ggg t!5Hi, 27i xiii er^(Po md ^s 392 ^^(p.ooiiai e sem mztM sstj- 
^a- ss a^^s us ^xiei ^g# at^Q. 291 m ^(p.os 5^300^^24 lhohai ^g 

5hS 2101 bhS^SHIh. 0121- SOI 2T^2J Sfl-M OlSShS S^IOilAiS XiS iMI- 5711 Oil Ai 271 »Efil 
715(100)01 271 iEO 01 XI (31)21- S^H^CHE 291 XIII S^PO^S ^| tfSB gfqoj 2]uh01 271 & 
Ex-ll 715(100)2] SE^ 10=0*21 ggtF SE OI^S SXI1 ^ 2iQ. 

291 TarO; Sa^(120a)0l 2 CHS ^, 3 ^1 CHI £ 5f(HI EAI^ HI-2F SOI 2"^ S^(130)M «2oF01 ?1 
SHAIEil Sa«Q. 

E 8S g S3 01 [CfM g^OII 2Jtra fll^a S1A|E12] 371^ SeH2J a^Oil 2]S^ SliS 9\ 

II AI El SI- UliH^I-01 S7htt HEHEOIQ. fiQ 7x-||^2:S ^gmS, S STSOfl [^g 3HIHAIE1 82 »B0il 
CO-Ef EI-M 52] ^Olg 2gei-~ g>^£g TaAStfW CHSHS XiS ^ Oiy ^gOil 2]^ ^CHD SI H 
S 1«E| SgOII 2]^ SgsfM nti S^(A)2K SEH2] g-gOIIAiai- SOI ItA&M 73S >^fF CHyg 
ti" ^ iriLI± SEH2] QFM Still OlgmOl EEl-01 Q 2 CHy g>^^^ US gx-IEI Sgl tSti" S^(D) 
1 BlUtJ- 210IQ. 

□171 AI, 5 SSOU ^2J 1?(A), Titi SSai2] SE^ 750*c^ SXIAJ^ISAI, El^s ^ 
EilOIXI^^EI 2 mm 2£AI3 2EH0BAI UV-0, CHyg 2B3" S^SAi TaA^S XIS ^51- CHyUoKfl 3 
OiHem, OICHA1 EI^M 5# 5^AJ?1A| $001021- ^E0O|X|7h StHSi^ 2EH0IIA1 ^^|7I 7h^^ 

AI Org Al-S^hOI US ^*|E| SgS 2S2!-t«^K)l TacQs^M IgshAI^D. 

n aa f e smM n?m ^ um sol s wsoi [c^m ss£s xh^s ^shaieioiiai^, e^u2j 

xHEl^ LH CHI Ai E^ti- Sg^^ 1*A*t9 Him^ f^S AIZ. 1 " LH CHI ^CHU SI SgtFAIS 4^ Si^OilE § 
75m, SEH2J SKI Qfl 2]SN31 ^CH5 71 IH AI H Oil A1 21- 4=^2] 3^ ^201 SCHSQ. 



12-5 



^2001-0108659 



s ^soa aiE 9\mM& his uja&m aois si iga-Ai?i;>i <gmms. ?g 

a ?w 4&t =?am mmm xus gun oissjq. *hei4' lhoiiai xt* i^sisi s 

£= Ta&2| 3 Ttett SES 2SAI2J &EH0HAI, TaiABt* Ta.-0.2J IS SI- g£ OtSHHIAi fflyH 
«W #0ig8PI SIsKM EI=M ^AI?I71U S1EI*! LH^S SXISJSAJ 

MS d-Sh 01 U §gg titfO. Ta.-GV2f2J ^gtHHI gfltl US Sgg EI5M SS 5^AI3f SO 

0I2I21- ±EH0IXI7* S5B2!^ ^EHCHIA) £\7I 751 S tf» 01 y g§2|- °JAIH£ S^fJO. 

s arson cd-s ^ihaiei size &swi 2iara, a-sasi ssg Taj0s o, ££ oi^s £g 

S-EHOilAI EI=M S£| £011 2SSI-71U *IEI£ LH°| SgSfe ^g:2£ 9JI0liH°l SEg d 

^of»| ggAlfJ 4= 2JQ1. E*h TeL-OsSISJ 73S dil CHy Sg S! US g*|£| 5§S Stttt 

*Slfi| LHOilA) 2JA|^S H«WS3, §EH IflS S1SS EIU^ «EH°I 3d 1 3 Af#lf 

1H;>1 °I£Dt, QKW SAIZJ-g fi3l= EEHDI Q. Oiy ggg 4= SICK [OEM. B SS01I 

3, 5HM AIEHSJ *S ggOl EteSKTII E|H, TaA *!3 SgOHA) §3 ^(thermal 

budget)! S7HS1711 4= 2!= Si 4= 2iQ. [OEM, S^OI tfSflHS B HSg 2> e d- S 

gOil SEISMI 4 

oi#, b srsg um^ity ^aiwim goi ^aiiswi flssrasu. b ass £ aim on *tmsm 

5. B SfS2| 71^3 AI-^21 g*l LHOflAd g BOWHIAi #£2| Al^§ 712 WHI °ISKH CHEI^hXI «^0| 

7|-o^»IO. 

g^tr i. as si ?i scroti sm^ ^551-^ e^isk 

fe^l 51-^ 2^ ^10)1 TaA5|# S2t>l™ 9-711 2K 

a-soii 4^1 xixis- 4^ sin k%> g-saoa 2JfK)1 ^£ ZSIEIS ^EilOIXIS 7UI^ fl£| 

^1 x^EI^ LH Oil Ai £91 CHyij 9AI^^ £71 TaA°fg TaASJ S§th £E D|£2J 1 

^El^hOI £71 TaA°ie ISi^Fr 9711 3 1S£§ Sl-^ ^Ex-]| ±X[S\ 5HIHAIE1 XII 2 

2. «|1*»-0fl SICHAI, £71 X\V ^mn~ £71 ^CHD 9-fll^E1 £7! Igsl- E^PI-AI TfibOs^J 

3. a2S«« 2JCHAL 

£71 ^Ei^Oil^ £71 ^EilOIXI 9\mtt £^ ^^ii^^^ £71 7IEHI- £71 ^EilOIAISFSJ 

AHJI2I 71EI1 5§^- ^ ^^2J El^e SOI ^xiEICH 2iH, 

£71 &Q\m 9711= £71 71501 £71 ^HIOIXIS^Ei ±% 71 £1 OI^EIE^ £71 EI^M SOI £ 

71 ^EilOIXI^EI ^§ ^01 9g £^3 £EH0U1 

£71 -igtF 9711^ £71 SfEai 7IS-0I £71 ^EilOIXI 2f g^hE^ E j^e g 0 | a^j ^^QIXI 
M^EIAl £EH Oil Ai 2# ^S^^ 5^ ^E^l ±Ah2J 71IHAIE1 XilS . 

4. natron ^chai, £7i ^chd 9th ai ssti- stioiai £7i Tatj- a^sasj se= tboxs 

5. n32KHI SiCHAI, £71 SOIH 971) S 9711 ~ 300 §a 0|^h2j &e|9HMAl * H o^ 5 
1 i§£g oh= S»-£JII ^A|-£J ^1 EH A| Ei 

6. LH A] Whi » S"0il SiCHAI, £71 ^CHU 9711= £71 US 51- 9711 Oil AiSQ □ 
feTS ^ohOilAi *So|-= 21 ^g^S Uh= SHEa ^h2| 71EHAIE1 

^^?tr 7. LHXI CHi= «■ tMHI SCHAI, £71 SOiU 9711 3! 3§a 9711= §^ ST^ 

offHIAi *S§F= ^S^S Sh= aj-Ex-il ^Af2J ^IHAIEI gfS. 

S^8. SI3iMHI SiOlAi, £71 #0111 9711= a E= UV-Q g?l7l^h0il AI *S§h= 21# ^3^^ m 
= &E^| ±7^-2] ^SHAIEI ^m. 

^^tT9. 7J3*H})| SiOiAl, £71 971l= 0„ N^, N„ Ar E= He^J g?|7|o|-0ilAi tm= 

oh^ ±X[2} 9\ IH A| Ei 731^ 

»2»io. i natm atH/d, £7i schu 97hoiiai= £7i 71521 £E7F6bo-c oisfs saiei 

E^ oF7| ^lol-OI £71 ^EilOIAI ^IS M^£i= £71 El^e go, ^ 0 , M 2im = ^925 * = 
^Ei-il ^rXra 5HIHAIE1 XII 5 

11. ^I3&0il SiOiAi, £71 f*Oig 9711= 305 ~ 5g §9 4Soh= 2# ^S^S oh= "]-E^I 
^Af2J ^EHAlEi S^j. 
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12. 393iHM SiOlAi, #71 ggfl- 302 ~ 5^ *!oh£ 5§ Sl~ »EH 

±X[S\ 71 HI A| El »l£ SS. 

g^tJ- 13. HI2SMW 2JCHAL 

#71 301 S EP« S 13th EtfJ£ #71 SI-EM 71501 #71 ^EllOIXiah 2SH1 2i= #81 (MAI tS 

SW 14. HMMHHI SiCHAI, #71 3CHD Ettl 5! 3 S3 BTfiOUi #71 TcltJ- Sg*II2| £E^ 750*c 
S g§EI£ 5S ^3£M Sfe fi?E» ^AF2J 3HHHA|Ei MS. g-ffi. 

S^tJ 15. 7311 3* KH! 2JCHAI, #71 SCHU BTli S BS» 9711 £ 300 §2 0ISI-2I STqmWAI flSI-fe 

5S 13*5 sj-exii ±xra ?inaAiEi flii grs. 

3^** 16. H13V LHAI SI15&S Di^ fci- ttOl SiCHAi, #71 30i§ E^l = 3 MM 0|Sh2J °rq*HHAI 
tS^e 51 ^9£M Sfe SJESI 4:7^2J 71 EH AlEi M5. »«. 

S^tT 17. SI13& LH XI Oib: t!" trtHI 21CHAL #71 3S» 5 ~ 300 ohq~j. M 

Ai tSSfe 52 uh^ S^Ex-fl ^X|-2J TilHAIEI »|2 »g. 

g^t* 18. Xi|13*KHI SiCHAf, #71 SOiD E^lzr 0, E= UV-Q. *«7I*HHIAI tSSfe 5S H92M 
ol-S SJ-Ei-ll ±W2J TIIHAlEi SIS S-g. 

S^t!- 19. HI13SMHI SiCHAf. #71 SSstf- SMS 0,, ItO, N r , Ar E= HeBJ SSI7ISMHIAI 51 
1925 &E« £7»SJ tHEH AIE1 

20. ni3£KH1 SiCHAI. #71 SOig E0NNAI& #71 &EXII 71521 £E7h 650*C OltHS SXIEI 
£» 31-71 ««HM #71 LH2J ^1 2gSfe 5S ^325 fiffifll ±7»2| TiHH AjEi SIZE 
o <=• • 

21. *013*MI 2A0U1, #7| fKHg B7U = 30*~5£ tSofe 5M 1925 sh£ SJE« 
±Af2J 3M EH A| EH « ^ . 

22. M\3Lm 21CHA1, #71 3-711= 30£~5£ SSI 1 5M 1925 m= SJ-Ex-fl 
i»2| TIHHAlEi Xll^ £*2. 
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